Protein engineering of the restriction endonuclease EcoRV: replacement of an amino acid residue in the DNA binding site leads to an altered selectivity towards unmodified and modified substrates.
According to the crystal structure analysis of a specific EcoRV/DNA complex, the thymine residues of the recognition sequence -GATATC- are not in direct contact with any amino acid residue of the protein. However, several amino acid residues are sufficiently close that it seemed worthwhile trying to create variants of EcoRV with altered specificity by site-directed mutagenesis. Guided by molecular modelling we have replaced. Asn-188 in the catalytic center of EcoRV by Gln to produce a mutant with a relative preference (compared to wild type EcoRV) for substrates in which one thymine of the recognition sequence is replaced by uracil. We have purified and characterized the resulting N188Q mutant. The selectivity value for the engineered enzyme (the ratio of the kcat/KM values for -GATAUC- versus -GATATC-) differs from that of the wild type enzyme by a factor of more than 200.